Streptococcus pyogenes expressing M and M-like surface proteins are phagocytosed but survive inside human neutrophils.
Strains of the Gram-positive human pathogen Streptococcus pyogenes (group A streptococcus) that express surface-associated M or M-like proteins survive and grow in non-immune fresh human blood. This is generally accepted to be caused by an antiphagocytic property of these proteins. However, in most previous studies, an inhibition of the internalization of the bacteria into host cells has not been studied or not directly demonstrated. Therefore, in the present paper, we used flow cytometry, fluorescence microscopy and electron microscopy to study phagocytosis by human neutrophils of wild-type S. pyogenes and strains deficient in expression of M protein and/or the M-like protein H. The results demonstrate that all strains of S. pyogenes tested, including the wild-type AP1 strain, induce actin polymerization and are efficiently phagocytosed by human neutrophils. In addition, using classical bactericidal assays, we show that the wild-type AP1 strain can survive inside neutrophils, whereas mutant strains are rapidly killed. We conclude that the ability of virulent S. pyogenes to survive and multiply in whole blood is most likely not possible to explain only by an antiphagocytic effect of bacterial surface components. Instead, our data suggest that bacterial evasion of host defences occurs intracellularly and that survival inside human neutrophils may contribute to the pathogenesis of S. pyogenes and the recurrence of S. pyogenes infections.